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(54) METHOD OF CONDITIONING A HEAD 
OF HAIR 

(71) We, L'OREAL, a French Body Corporate of 14, Rue Royale, 75008 Paris, 
France, do hereby declare the invention for which we pray that a patent may be 
granted to us, and the method by which it is to be performed, to be particularly des- 
cribed in and by the following statement : — 
5 i. Tl 5 P rese i* invention relates to a method which makes it possible to improve 5 

the condition of hair as well as the appearance of a head of hair. 

It is known that, as a result of its general condition or as a result of deterioration 
due to the effect of atmospheric agents or to the effect of treatments such as bleach- 
ing, permanent wavings or dyeings, the hair of many people is frequently difficult 
10 to comb out and to set, especially when the head of hair is thick. The hair is gener- 10 
ally, to varying degrees, dry, lustreless and rough or lacks "life" and "springiness". 
, . At *K°P ts teen made to reduce or correct these defects by applying to the 
hair a hair conojuoning" composition intended to improve the condition of wet and 
dry nair as well as to simplify combing and setting. By "hair conditioning", as used 
15 Jerem, is meant an operation which, whilst making it easier to untangle and comb wet 15 
hair, imparts bulk' and elasticity to dry hair, .which ensures that the set stays in 
well. The reagents which effect "hair conditioning" are called "conditioners". 

Synthetic polymers such as polyemylene-imines, polyvmylpyridines, poly-[(^- 
vmyl-ben^l>tnmemvl-anmiomum chloride] and poly- [diaUyl^imiethyl-ammoniumj 
chloride] have already been used for conditioning hair. However, these polymers pos- 20 
sess the disadvantage of not being compatible with anionic shampoos. 

Polyanuno-amide polymers, prepared by the polycondensation of a dicarboxylic 
acid and a polyalkylene polyamine, polyaminoureylene polymers and alkylene-poly- 
amine polymers modified, particularly by epichlorohydrin, in roughly stoichiometric 
amounts relative to the amine groups of the polyamino-amide, have also already been 25 
used m compositions for treating hair. The addition of these large amount of epi- 
cWorohydnn to the polymers gives rise to the presence of reactive groups in the 
cross-linked polymer. These polymers in fact carry alkylating groups i.e. groups which 
can mtroduce alkyl (mduding substituted alkyl) substituSti which cai ract 
30 nucleophihc compounds such as amines, thiols and sulphites. Azetidinium rings may 30 
be mentioned as examples of such alkylating groups. 6 7 

The first consequence of the existence of such reactive groups is a lack of stability 
of these polymers; they tend to degrade when they are left to stand in solution! 
S^fA^ Stm ?. rf SUch ^ti* enmP* makes the application of these 
with^tf 3 poteGtiaU y dangerous operation since they can react 35 

fle JJ** ^ermosetting polymers, to be crosslinked under the action of heat, 
heaSsSp Cn Pr ° P0Sed but ±dl use warily involves a special 

4° ~ Vtt "5? ^ f preS r nt ^vention is t0 Provide a "hair condition" which over- 40 
comes the disadvantages of prior art conditioners. This is achieved by using a cross- 

efficS^ST^ does not possess reactive * mps a ° d * 
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According to the present invention there is provided a method of conditioning, 
human hair which comprises applying thereto a composition (suitable for application 
to nair) which comprises a compatible aqueous or aqueous-alcoholic medium and at 
least one water-soluble crosslinked polymer which is either Q.) a polymer produced 
by crosslmlong a polyamino-polyamide (A) prepared by polycondensarion of an acid 5 
compound with a polyamme; the add compound is chosen from amongst (i) organic 
dicarboxyhc acids, (u) ethylemcaUy unsaturated aliphatic mono- and di-carboxylic 

tofd^lV S ° f r\ 3C ? dS to***™** (0 Oft preferably with alkanols of 1 
to 6 carbon atoms, (iv) mixtures of these compounds and (v) the product of reaction 
or a bis-pnmary amine or a bis-secondary amine with (i\ (u\ fiift or (iv\ or fin a , rt 
pdymer obtained by alkylating (as hereinbefore defined) a ^crSsiinked polkas 10 
defined above with an epoxide, ethylenically unsaturated compound, chloroacetlc acid, 
propane-sultone or butane sultone. The polyamine is chosen from amongst bis-pri- 
mary, mono- or di-secondary polya^lene^polyaniines. Up to 50 mole % for example 

nLL a ^nl % °/ % 10 t° , m0l > ? f P" 1 **"** can be replaced by a bis- 15 
primary amine, preferably ethylene-diamine or hexa-methylene-diamme, or by a bis- 
secondary amine, preferably piperazine or a mixture of such amines 

Thus it is, for example, possible to use up to 20 mol % of hexamethylene- 
diamine or up to 50, for example up to 40, mol % of ethylene-diamine or piperazine 
per 100 mol - % of total amine. Crosslinking is effected by means of a crosdinking ™ 
agent (B) chosen from amongst epihalohydrins, diepoxides, dianhydrides, unsaturated 
anhydrides and bis-unsaturated compounds. According to the present invention, me 
crosshnked polymer used possesses all the Mowing characteristics- 



(1) nn9S P r P n r f d u ^ing °.025 to 0.35 mol, generally 0.025 to 02, preferably' 
polyanride (A™ ao ^^ agent per amine group of the polyamino- 

(2) Suf gdfS 1 tioS 1UbIe " WaWr t0 3 concentration 10% by weight, with- 

(3) die ^apparent viscosity at a shear rate of 263 sec* of a 10% by weight lola- 
^M^SSKir 9 «^ -^«Pto2o|especi- 

(4) it does not possess any alkylating groups, and is chemically stable. 
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Preferred acids includes adipic adds which is particularly raeferred and the 
compounds resulting from the addition of an alkylen^dSe 7 to maturated acids 
such as acrylic, metiiacrylic and itaconic adds and SS"atoSl«M 

bis nSf^ 01 ^"" W ^ h can i be used t0 P re P are the pdyamino-polyamides (A) are 
SnfflanZS: ^-^^^^yalky^-polyamines, for example diemyfene- 
^Py^-toaimne, toethylene-tetramine and mixtures thereof. 
The polycondensauon can be effected in known manner, for example, by mixins 
tiie reagents and then heating at 80° to 250°C, preferably 100° £fS$<L fof 
ffJ^ on ^ts "fed. After heating uideV^eC fo!, f or ™ie! 
r/i™ T T 1 h0Urs , .** W8ter 01 «•* « I «*ol formed during the nolyrantaSn is 50 

™iv a i^ , : inB i t0 " P^ 1 "* 1 ™ ethod <* Preparation, the polycondensation with the 
polyalkylene-polyamine, preferably diethylene-triamine' triemylene-tetrSe dinrnnrf 

F^™ y A d,P ^ a ? d ° r , te dto ? 1 * i or ® wth the mtermedJate moducfresSt- 
S g ,^ ? addition of one mol of emylene-mamine to two mols of 1 £hU«b 60 
of anethylen.cally unsaturated acid, such as methyl acrylate, mXX Senate J 

can b?^^? 1 ^^ 01 ^ 5 ^ additi0n 0f etbW^amine to7™ t S estS 
can be carried out by mixing the reagents at, for example, 5° to SO'C, and die pdy- 
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condensation reactions can be carried out by, for example, heating under reflux for 
30 to 60 minutes, followed by removal of methyl alcohol at 120 — 150 °C or water at 
140 — 175 °C, first at ordinary pressure and then under a partial vacuum of 15 mm Hg. 

■ The polyamino-polyamides (A) thus obtained have a viscosity, as a 10% by 
weight solution in water at 25 °C, of less than 3 centipoises. 

The structure of the preferred polyamino-polyamides (A) can be represented by 
the general formula (I) 



— [— OC — R— CO— Z — ] — (I) 



wherein R represents a divalent radical which is derived from the acid used or from 
10 the product resulting from the addition of the acid to the bis-primary or bis-secondary 10 

amine. - * 

Preferred R radicals are : 



-O- 



, -(CH,)«- 



— CHj — CH 2 — NH — CH 2 — CH 2 — NH — CH 2 — CH 2 — , 
15 — CH— CHj— NH— CHj — CH 2 — NH — CH 2 — CH — 15 

Ixu <!h, 

or 

— jH-0b , 0)2 — Of — 

°n I 

These radicals are derived from, respectively, terephthalic acid, adipic acid, and 
the product resulting from the addition of ethylene-diamine to acrylic, methacrylic and 
20 itaconic acids or their esters. 20 
Z represents: 

1) in an amount of 50 to 100 mol %, the radical 

— NH— [ — (CH 2 ), — NH — ] n — (II) 

wherein x=2 and n=2 or 3, or alternatively, 
25 x=3 and n=2, 25 

this radical being derived from diethylene-triamine, triethylene-tetramine or dipropyl- 
ene-triamine; and ■ 

2(a) in an amount of 0 to 50 mol %, the above radical (H), in which x=2 and 
11=1, and which is derived from ewylene-diarnine, or the radical 

derived from piperazine; or 

(2)(b) in an amount of 0 to 20 mol %, the radical 

— NH— (CHOe— NH— > 

derived from hexamemylene^iamine. 

35 # The polyamino-polyamides thus obtained are then crosslinked by adding a cross- 35 

linking agent The difunctional crosslinking agent may be (a) an epihalohydrin, for 
example epichlorohydrin; (b) a diepoxide, for example diglycidyl ether or NjN'-bis- 

4 epoxy-propyl-pipera2ine; (c) a dianhydride, for example butane-tetracarboxylic acid 

dianhydride or pyromellitic acid dianhydridej or (d) a bis-unsaturated compound, for 

40 example divinyl-sulphone or methylene-bis-acrylamide. 40 
A preferred crosslinking agent is epichlorohydrin. Other preferred crosslinking 
agents are divmyl-sulphone, methylene-bis-acrylamide, diglycidyl ether and NJ^'-bis- 
epoxy-propy^piperazine. These crosslinking agents give rise, respectively, to the 
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CH.-CHOH-^H^ ~~ ~~ 

O ' 

CHj—CHa— |-CH 2 — CH S — , 

-CHa-CH^ONH-CH^NHCO-CHj-CH,-, 
and -^^H0H-^H a _O_CH r _CH0H-CH^- 

-CH 2 -CHOH- C H 2 -«Q | _ 1Bj _ CH()|( __ 0|2 _ 

f*m?Xf$ n l weSau^^ 0Ut at 20 ° C » *>°C, starting 

the cross-linking agew iTSded^ J tT ^ P^no-polyamHeT to whicH 
sity is achieved; but ^Aaur^ZJ^L^i^ 0005 unti « large increase in visco- 
*»*• in »,«, is p«*v£, nTS.^Si'f "?» <*" ■ t«l »"* <tas not 

SMS a^E^lrSffrS--* 45 * 

is between 3 centipoises and the eel stat wfti,;/ T^* Stte 5 8th solutioD > at 250C !> 
Exceeding the proportions of ™1S staining perfect solubility in water 
formation of age] wLn Wot be dftftS, 2f2 1 ? t dlcated aboTC J«ds * 
crosshnking agent further, polymws wh ch J?Jffi ?7 wcreasal S *• ™« of 
but thetr character changes withtimt «S «~ SoIuble J I ? water are again obtained 
to the presence in r^^^^^^J^^^ is 
respect to nucleophilic groups. When SSdhtaSfcrf r * tnen ? wh L ch are rea «ive with 
« roughly stoichiomeSic ^portion? ±e 38 *» crossIi °«ng agent, 

azetidinium rings i""poraons, tn e reactiVe substituents consist mainly, of 



L 



and « cSjff jff^^ be « satisfactoruv 

can be combed out easily surface-active agents whilst ensuring that wet ban- 

b, ^^XS^Js^s^rs^,^ t h 

alkylation augments the solubility J ™e po lvmer ™S P^amino-amides. The 
using an epoxide, such as glycidol , emtkM^^ n £?1 >tum «?? be railied ° u * 
aUy unsaturated compound such bs or propylene oxide, an ethylenic- 

^Sr*-* i^ASttitt««* cUoroacetic - 

teactteof SSt acryTamSe offto^^ « ^ "*» "** 
formula: * r Biyaaol to give, respecuvely, groups of the 

and -^-^-CHa-CONH, 

-^-GH s -CHOH-CH 2 OH 

95-C. The degreeof ^4lA S S?' at - a tt !»Pe»ture from 10 to 
number of mols of ^ USttt SSffi^^ 



' 1,494,915 ; 5 

, suitably up to 80%. The basicity index of the polymer, expressed is meq/g, gives the • 
total number of milliequivalents of basic nitrogen atoms per gram. 

The cross-linked polymers can be used in various cosmetic compositions for 
hair, for the treatment of normal hair and, more particularly of hair which has been 
' rendered sensitive. They are suitably used at concentrations of 0.1 to 5%, prefer- 5 
ably 0.2 to 2.5%, especially 0.3 to 1.3%, by weight, in, for example, shampoo com- 
positions, colouring shampoo compositions, dyeing compositions, setting gel composi- 
tions, setting lotion compositions, "brushing" lotion compositions, rinsed lotion (rinse) 
compositions and non-rinsed reinforcing wavesetting lotion compositions, in composi- 
tions in combination with a hair strengthening agent, in anti-dandruff compositions l( 
and anti-seborrhoea compositions. 

By "rinse", there is meant a lotion which is applied after a shampoo in order to 
obtain a "hair conditioning" effect and which is rinsed after waiting for a few minutes. 

By "brushing lotion" or shaping lotion, there is meant a lotion which is applied 
after a shampoo and which promotes the shaping of the head of hair, this shaping \\ 
process being carried out on wet hair, by means of a brush which is used at the same 
time as the hair is dried by means of a hand-held drier. This technique is suitable 
for relatively short hair. ... 
,M By "non-rinsed reinforcing wavesetting lotion", there is meant a lotion which is 
applied ofter shampooing and before setting in waves, which is not rinsed out and 2( 
which makes it easier to set the hair in waves and improves its shape and the way in 
which it holds its set. ■ 

By "strengthing lotion", there is meant a lotion which contains products which 
strengthen the keratinic chain of hair, for example methylol group-containing com- 
pounds, such as those described in French Patents Nos. 1,527,085 and 1,519,979. 25 
These strengthening agents are generally used in combination with cationic compounds 
which make it easier to comb out wet hair but possess the disadvantage of giving the 
hair a sticky appearance when it is dry. 

The compositions used in this invention generally have a pH of 2 to 11, prefer- 
ably 3 to 8. They can be in a variety of forms, such as aqueous or aqueous-alcoholic 30 
solutions, gels, creams or dispersions, or in the form of aerosols. 

In addition to the cross-linked polymer, the compositions can contain any 
ingredient used in compositions for the hair, especially anionic, cationic, ampho- 
teric, zwitter-ionic or non-ionic surface-active agents, synergistic agents, stabilisers, 
thickeners, emulsifiers, softening agents, preservatives, dyestuffs and perfumes. The 35 
compositions can also contain other cosmetic resins, in particular non-ionic, cationic 
or anionic resins. 

Typical cosmetic resins which may be used in the compositions of the present 
invention include 10 molar % crotonic acid-90 molar % vinyl acetate copolymers 
having a molecular weight from 10,000 to 70,000, vinyl pyrrolidone-vinyl acetate 40 
copolymers having a molecular weight from 30,000 to 360,000, the molar ratio of 
the components being from 30 to 70 to 70 to 30, quaternary polyvinylpyrrolidones 
having a molecular weight of the order of 1,000,000 such as that sold under the trade 
name "Gafquat 755" (a Registered Trade Mark of GAF Corporation), cationic poly- 
mers resulting from the condensation of piper azine or a derivative or either (i) a d> 45 
functional compound such as an alkyl or alkylaryl dihalide, a bis-epoxide, an epihalo- 
hydrin or a bis-unsaturated compound and/or (ii) a primary amine, the two hydrogen 
atoms of which are optionally substituted and which carries a bifunctional com- , 
pound, (in) an epihalonydrin and a hydroxylated amine such as diglycolamine, 2- 
' amino-2-methyi-l3-propanediol or an epihalohydrin and an amino-acid such as gly- 50 
colic acid. 

Amongst the surface-active agents which may be used there may be mentioned 
anionic surface-active agents such as alkali metal or alkanolamine salts of sulphonated 
alkanes, alkyl sulphates and alkyl ether sulphates and their products of condensation 
with ethylene oxide, for example sodium or triethanolamine lauryl or myrisryl ether 55 
sulphate, the semi-ester alkanol amine of disodiumsulphosuccinate; non-ionic surface- 
active agents such as the products of condensation of a monoalcohol, an o-diol or an 
alkyl phenol with glycidyl, for example the compounds of the formula; 

R^H0H-^ r -O~[-^ 2 -^0H—CH sr -0---] n — H 

in which R represents an aliphatic, cycloaliphatic or aryl aliphatic radical of 7 to 21 60 
carbon atoms, the aliphatic chain optionally containing ether, thioether or hydroxy- 
methyl radicals and n is greater than or equal to 1 and less than or equal to 10, the 
compounds of the formula : 



t 
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— [ — CjH 3 0(CH.OH) — ]„— H — 

A^fpL??"^ m - a * y1 ' ^ enyl or ^"y 1 tadical and n is a number less 
man or equal to 10; canonic surface-active agents such as dimethylhydroxymethyl 
cetylammomum chloride and tetradecyltrimethylammonium bromide ana amphoteric 
surfac^aenve agents such as carboxylic derivatives of imida20le. 5 
lBP B e compositions used in the present invention also preferably contain an electro- 
lyre. ine presence ot electrolyte m the composition reduces or eliminates entirely the 
JSS n m^JSYr hMr \ KeaB ^»f the polymers. Suitable electrolytes include 
10 Si. • ? d ^^e ea rth ?etal salts, of mineral and organic acids which are 

S^V"** P - re H ab y S °? Um > Potassium, calcium or immonium acetate or 10 
chloride. The quantity of electrolyte is not critical but is preferably from 0.01 to 5%, 

SX?^ ,°- 4 * !*• , by *5W« based 011 ^ weight of the compoiit^The ratio by 
weight between the electrolyte and the polymer is generally from 0.1:1 to SI? 
1 s «.rf,~ ! combination of the conditioners used in the present invention with non-ionic 

a m ^l Appl ^w No - 2 ?. 556 / 77 (Serial No. 1494916) we described and claim 
IkSST. T n T bk f « a PP u cation to human hair comprising water or an aqueous 

20 SSSfdASffif 1116 present invention ■* wiidi possesses one « ™» * *• 

amphSeric^etaS Jitf"* 00 ^ """^ ** atka ^ non - ionic ° r 

(ii) it contains one or more additives suitable for application to hair selected from 
25 8 ? W a hafc str^nJthenW ageS, a ha? 

su S ft^ c P u^nt * h8ir desensitisiD S a S«" « «Jc wnon-ioSc 25 

illncZISf ? oUowin 8 Example further illustrate the present invention. Examples I to 10 
SeTo te the h 4srS. 0n ° f fc P ° lynKrS - ^ PanS "* perCenta Ses are P by 'wdghi 

30 „ , . EXAMPLE I „ 

Polycondensation of adipic acid and diethylene-triamine. 
^/ne strucmre of the polymer obtained can be characterised by the following 

OC-^CH^-CONH-CC^-CH^-NH), - 

S nhp5 6 JJl a, ° Is) ° f ad ;PJ c a . d d are added, with stirring and in a nitrogen anno- 35 
sphere, over the coure of 15 minutes, to 619 g (6 mols) of diemvlene^riarnfae TOe 

bv dls^S'^ ^y™ 8 * nKunt! T d for 45 ^otes and then the water is removed 
WS™, l l 0rd ^ary pressure for 2 hours and then under reduwdWsurettS 
mm Hg) for 1 hour. The heating temperature increases gradually to lTO'l™ { 40 
..^ e . P^ct thus obtained is cast when hot After coolS is in the form of a 
XySwaS 6 reSW - * iS 3 tt8n8parent cotour a^d^ol^cl- 

r * u , EXAMPLE la 

Crosshntang of the polymer prepared according to Example I, using epichlorohydrin. 45 
~~a-* f e P ,c olorohydnn are added, with stirring, to 200 g of resin wenarS 
according to the process described in Example I, dissolved I in 800 z of 
mixture is heated to 90«C and then 1.8 g of epicnlorohydnn^ ^addld iTe^'smaS 

addin^,09fg ti o? l w5te? ea ^ """^ Unnl itS Solids c ™«" * * 5 ° 

atarS^rofSSno 3 ^ " * 24 ho " »* « 25 ^ is 31 

55 amine r 5rouS! Unt * aosslinldn 8 u «d is 11 mols of epichlorohydrin per 100 55 

r ,, . . , EXAMPLE lb r 

Crosshnlong of the polymer prepared according to Example I, using methylene-bis- 
,„ - - . . ,. acrylamide. ' 

line tn to ^ e M e ° e - bls -acrylamide are added, at ambient temperature and with stir- &V 
delved i S ™ I f Plated according to ±e process described in Example I and 
dissolved in 280 g of water, and then the mixture is heated to 80-90 : C. After heat- 
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ing for 1 hour, a large increase in the viscosity is observed. The mixture is then diluted 
until its solids content, is, 10%, by adding 413 g of water. 

A clear solution is obtained with an apparent viscosity of 32 centipoises, mea- 
sured after 24 hours, at 25 °C, and under a rate of shear of 26.3 seconds -1 . 
5 The amount of crosslinking agent used is 12.1 mols of methylene-bis-acrylamide 5 

per 100 amine groups of the polyanTino-polyamide. 

EXAMPLE Ic 

Crosslinking of the polymer prepared according to Example I, using N,N' -bis-epoxy- 

propyl-piperazine. . u 

10 1.50 g of N,N'-bis-epoxy-propyl-piperazine are added, at ordinary temperature 10 

and. with stirring, to 20 g of polymer prepared according to the process described in 
Example I and dissolved in 80 g of water, and then the mixture is heated to 
70 — 80°C. After heating for 15 minutes, a gel is obtained which is diluted immedi- 
ately until its solids content is 10%, by adding 113.5 g of water. 

15 A clear solution is obtained with a viscosity of 32 centipoises measured after 24 15 

hours, at 25 °C, and under a rate of shear of 26.3 seconds- 1 . The amount of cross- 
linking agent used is 7.3 mols , of NjN'-bis-epoxy-propyl-piperazine per 100 amine 
groups of the polyamino-polyamide. " s 

EXAMPLE Id 

20 Crosslinking of the polymer prepared according to Example 1, using 20 

divinyl-sulphone. 

1.7 g of divinyl-sulphone are added dropwise, at ambient temperature, to 20 g of 
polymer prepared according to Example I and dissolved in 80 g of water, until gelling 
starts. The mixture is then diluted rapidly with 100 ml of water. 
25 The apparent viscosity of a 10% strength solution, measured after 24 hours, at 25 

25 °C and at a rate of shear of 26.3 seconds- 1 , is 27 centipoises. 

The amount of crosslinking agent used is 13.9 mols of divinyl-sulphone per 100 
amine groups of the polyamino-polyamide. 

EXAMPLE n 

30 Polycondensation of adipic acid and a mixture of diethylene-triamine and piperazine. 30 
The structure of the polymer prepared can be represented by the two units 
below, in the proportions of 2 : 1. 

— [OC— (CH^-CONH—CCHj— CH 2 — NH) 2 ]— 

and 

/ — V i 

35 

A mixture of 438 g (3 mols) of adipic acid and 86 g (1 mol) of piperazine is 
heated, with stirring, and in a nitrogen atmosphere, for 2 hours at 120 — 135 °C 
206 g (2 mols) of diemylene-triamine are then added, at this temperature and over 
the course of 90 minutes. The water formed is distilled for 1 hour at 140 — 170°C at 
40 ordinary pressure, and then for 1 hour at 170— 175 C C under 15 mm Hg. 40 
The product thus obtained is in the form of a yellow-green coloured, transparent, 
brittle, hard resin. 

EXAMPLE Ha 

Crosslinking of the polymer prepared according to Example II, using epichlorohydrin. 
45 9 g of epichlorohydrin are added, with stirring, at ordinary temperature, to 200 g 45 

of resin, prepared according to Example II and dissolved in 800 g of water. The 
mixture is then heated to 90°C and a further 1.1 g of epichlorohydrin are added in 
small portions at 5 or 10 minute intervals, until a viscosity of 50 centipoises is 
reached. 

50 The solution is then diluted rapidly with 1,091 g of water in order to obtain a 50 

concentration of 10%. 

The solution thus obtained is clear and its viscosity, measured after 24 hours, at 
25 °C, and at a rate of shear of 263 seconds- 1 , is 52 centipoises. 

The amount of crosslinking agent used is 13.2 mols of epichlorohydrin per 100 
5d amine groups of the polyamino-polyamide. 55 



35 ~ [0C-(CH 2 ) t — CQ— If »] — 



'8 1,494,915 , g 

EXAMPLE ifr 
Polycondensation of adipic acid and triethylene-tetramine. 
unif The StrUCture of P ol y mer P re pared in this example can be represented by the 

5 ^C~(CH0^ONH^CT £ --CH 2 -.NH) 3 — 5 

292 g (2 mols). of adipic acid are added in small portions and with stirring, 
under a nitrogen atmosphere, over the course of 20 minutes, to 292 g (2 mols) of tri- 
, ethylene-tetraamine. The mixture is then heated under full reflux at l45°C for 1 
hour. The water formed is removed by distillation at ordinary pressure for 3 hours 
and under a reduced pressure of 15 mm of mercury for 1 hour, whilst gradually io' 
raising the temperature to 170— 175°C. ■ 

A yellow-brown coloured transparent resin is thus obtained, a 10% strength 
solution of which possesses a viscosity, at 25°C, of less than 2 centipoises. 



10 
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_ ' EXAMPLE IHa 

15 Crosslinking of the polymer prepared according to Example m, using epichlorohydrin. 15 
1.8 g of epichlorohydrin are added, rapidly and with stirring, to 200 g of a 20% 
strength aqueous solution of polymer prepared according to the process described in 
Example m, and the mixture is heated at 90—95 °C for 30 minutes. 0.4 g of epi- 
cnloronydnn is then added, at the same temperature, very slowly until a viscosity of 

20 more than 50 centipoises, measured at 65 °C, is reached. 20 
... Th fL! olution is tfwn diluted immediately until its solids content is 10%, by ' 
adding 220 g of water. The solution obtained is clear. Its viscosity at 25°C and at a * 
rate of shear of 26.3 seconds" 1 is 1 24 centipoises. The total amount of epichlorohydrin 
added is 0.0242 mol, which corresponds to 7.8 mols of aosslinlcing agent per 100 

25 amine groups of the polyarnino-polyamide. 6 * 25 

EXAMPLE Hlb 

Crosslinking of the polymer prepared according to Example HI, using methylene- 

bis-acrylamide. 

*n , ?' 8 g r 0f ramylene4>is-acrylamide is added to 100 g of a 20% strength aqueous 

30 solution of polymer prepared according to, the process described in Example DL and 30 
then the mixture is heated at 70-80°C for 25 minutes. A soft gel is then obtained 
which is diluted immediately until its solids content is 10%, by adding 108 g of 
water. The solution obtained is clear. Its viscosity, measured after 24 hours, at 25 °C 
and at a rate of shear of 263 seconds- 1 , is 43 centipoises. 
35 K n uH X t? n ?™ t °l ^^y^e-bis^crylamide added is equivalent to 3.4 mols of cross- 35 
linking agent per 100 amine groups of the polyarnino-polyamide* 

_ . , . EXAMPLE IV 

Polycondensation of the product resulting from the reaction of 2 mols of methyl 
dt\ TU ltaconate *? V mo1 of ethylene-diamine with diethylene-triamine. 

unit- StrUCtUrc me polymer Prepared in this example can be represented by the 40 

[DC— CH~CH 2 y C%-CH- M -{CH 2 -CH 2 -«H} 2 4- 

First Step 

wSA^VrL^ f*? } ° f ^y kne ^ ianu \e are added, oxer the course of one hour, 
witn Strang and under a nitrogen atmosphere, to 620 g (3.9 mols) of methyl itacon- 45 
ate, whilst keeping the temperature at 30°C. y 
^ *e fixture has been left overnight at ambient temperature, it is heated 

^°, C m order * ^ £ e methanol, first at ordinary pressure and then under a 
reduced pressure of 15 mm Hg. The appearance of a precipitate is ±en noted. The 
5?5 Sed " UP * 500 ° f beDZene ^ themethanol-benzene azeo^ 50 
pn , J* ^ xtu ". is . concentrated and the residue is taken up in acetone. HN'-Eth* 
a^tl;^ 3 * e form of * white powder with 

u * i 4 ?~ 14 A C and a saponification index of 6.35 miUiequivalents/ 
55 gram, is thus obtained in an 82% yield. 55 
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Second step 1 

, 65.5 g (0.63 mol) of diethylene-triamine are added, at ambient temperature, to 
198 g (0.63 mol) of the diester thus prepared, and the methanol formed is distilled 
by heating at 120— 130°C, first at ordinary pressure for 90 minutes and then under 
5 ' ""a reduced pressure of 15 mm Hg for 30 minutes. 5 
A yellow-green coloured, brittle, hard, transparent resin, which is perfectly 
soluble in water, is thus obtained. 

EXAMPLE IVa 

Crosslinking of the polymer prepared according to Example IV, using epichlorohydrin. 
10 , 13 g of epichlorohydrin are added, with stirring, at ambient temperature, to 200 g 10 

of resin dissolved in 800 g of water. The mixture is heated to 90°C and a further 

2 g of epichlorohydrin are added, in small portions, at 5 or 10 minute intervals, until 

gelling starts. The mixture is then diluted rapidly with 1,135 g of cold water in order 

to bring the solids content of the solution to 10%. 
15 ■ A clear solution is thus obtained, the viscosity of which, measured after 24 hours, 15 

at 25 °C and at a rate of shear of 26.3 seconds ~\ is 49 centipoises. 

The amount of epichlorohydrin used corresponds to 22 mols per 100 amine 

groups of the polyamino-polyamide. 

EXAMPLE IVb 

20 Crosslinking of the polymer prepared according to Example IV, using methylene- 20 

bis-acrylamide. 

1.5 g of methylene-bis-acrylamide are added, at ambient temperature and with 
stirring, to 50 g of polymer prepared in Example IV and dissolved in 200 g of water, 
and then the mixture is heated to 85 — 90 °C. The crosslinking agent is, then added 
25 gradually until a viscosity of more than 5b centipoises at 65 °C is reached. The con- 25 
centration of the mixture is then brought back to a 10% solids content, by adding 
285 g of water. 

A dear solution with a viscosity of 54 centipoises at 25 °C and at a shear rate 
of 26.3 seconds "* is obtained. 
30 The amount of methylene-bis-acrylamide added is 3.9 g and corresponds to 16 30 

mols per 100 amine groups of the polyamino-polyamide. 

EXAMPLE V 

Polycondensation of a reaction product of 2 mols of methyl acrylate and 1 mol of 
ethylene-diamine with diethylene-triam ine. 
35 1 The structure of the polymer prepared in this example can be represented by the 35 

unit: 

— OC—CHz — CH 2 — NH — CH 2 — CH 2 — NH — CH 2 — CH 2 — CONH— (CH*— CH 8 — NH— )a — 

689 g (8 mols) of methyl acrylate are added, over the course of 2 hours, at a 
temperature of between 10° and 20°C, with stirring and under a nitrogen atmo- 
sphere, to 240 g (4 mols) of ethylene-diamine. After stirring for 1 hour at ambient 
temperature, 413 g ( 4 mols) of diemylene-triarnine are added. The methanol formed 
is then distilled by heating at 120— 140°C for 2 hours at ordinary pressure and for 
2 hours under a reduced pressure of 15 mm Hg. 

A yellow-orange coloured transparent resin is thus obtained which, in the form 
of a solution with a 10% solids content, has a viscosity of less than 2 centipoises at 
, 25 C. 

EXAMPLE Va 

Crosslmking of the polymer prepared according to Example V, using epichlorohydrin. 
45 g of epichlorohydrin are added, with stirring, at ambient temperature, to 200 g 
50 of polymer, prepared according to the process of Example V, dissolved in 800 g of 50 
water. The mixture is heated gradually to 90°C and then 11 g of epichlorohydrin are 
added, in small portions, at 5 or 10 minute intervals, until gelling starts. The con- 
centration is then diluted rapidly to a 10% solids content, by adding 1,504 g of cold 
water. 

55 A dear solution is thus obtained with a viscosity of 25 centipoises, measured 55 

after 24 hours, at 25 °C and at a rate of shear of 263 seconds -*. 

EXAMPLE VI 

v Polycondensation of a reaction product of 2 mols of methyl methylacrylate and 

1 mol of ethylene-diamine with diemylene-triarnine. 
60 The structure of the polymer prepared in this example can be represented by the 60 

unit: 



40 



45 



40 



45 



10 
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-OC-CH-CH,-NH--CH s -CH a -NH-CH a -CH-CONH-<CH 2 -CH J -NH-),- 

CH » Ah, 

180 f ?3 ™M m ^lT e ^" yla . te ( t? ok) . added > at temperature, to 

a«, I- . 5T s L.o C ? y ^ 1 ?^ ,amuie - 7116 "^"re » !eft to stand for 3 Says and is 

S£ AS^aSSiftE * * **" 3i - *" obtained 
r - r « » , , EXAMPLE Via . 

Crosslraking of the polymer prepared according to Example VI, using methylene- 

bis-acrylamide. ' ln 

«!rr,^ Jma methylene-bis-acrylamide are added, at ambient temperature and with 

VnSd dfaSJ/ta t*f7f P / epared 10 P ro «« in Exampk 

vi ana absolved in 338.4 g of water. The mixture is then heated at 85— 90 e C for 

15 SLSTrf 10o/ 86 U S SS."^ ^ * ?°? d ^iatety until RE ££ 

cenupoises at 25 C and a rate of shear of 26.3 seconds" 1 is obtained. 

i^ffSUsSSasr nt added corresponds « zw mob «»■«*» 



20 



25 



40 



45 



.„ . EXAMPLE VH 

tvTySS 1 WI ? P^ esultone of *e cross-linked polymer of Example Ifa). 20 
To 3,000 g of a 10% aqueous solution of the crosslinked polvan^o-amide ore- 
j^ v "™^ t0 E*"?* Ka) (basidity index 0.45 meq/g;l f KmeTcoS 

ho™ ^5 ^-P^wwta»f. The reaction mixture is then heated to 60°C for 4 

Sudo^ ^tSjf 1020 Jf 0f ~ t0 redUCC * e ««S i A%. Oh 25 
solution thus obtained has a yellow colour and possesses a viscosity at 25°C. of 12.6 



cps 

EXAMPLE Vni 



30 n^T ? Uoroace ? te J «* the cross-linked polymer of Example 1(a). 

30 To 2,000 g of sohmon obtained according to Exanmle Wirt o^T^ i ™m. *n 

was snayja^ sa-f * *- -aasss .is- 

35 , . EXAMPLE IX 35 

-r , „„„ on , whh djaAd of the cross-linked polymer of Examnle Ifal 
orfrf, «■ • )00 ° B °£ - a 10% so,ution rf *« catiomc pofc are^d over 2 hours 
for fivf ffi^W r perat ?^ e 27 « (0 - 36 mo » ° f Stirring MM 

a 10" sd^L a m 6 * ^ re ? dtl . n 8 is diluted with 265 g of water torive 

& £R S^SfSSV *" ° btaiDed ' COl ° Ured ' h8viD 8 a W 40 

. „ , . . EXAMPLE X 

ToinSurf of ^ ^-Jinked polymer of Example 1(a). 

are aided a! ambiLt l 1 " 10 " ° f ** ? oI &««mide of Example 1(a) 

(0.28 mol) of SSid??^ ? * C - PreSen J* ? f 8 ttace of sodium nitri « 20 g 45 
3iJ- m . a gy iam l' 1 z- The reaction mixture is then heated for 10 hours at 

515 8 dCar S ° IUti0n ° f P ° Iymer ^ * *Sd ^mg C a 
50 . ■ . . . EXAMPLE Al 

30 Amomc shampoo 50 

Triethanolamine Iauryl sulphate i« „ 

Copra diethanolamide | 8 

Polymer prepared according to Example la i j f 

55 WaR ££ P ' K»5 
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with water and a second application is effected. The head of hair is massaged vigor- 
ously in order to produce' a large amount of foam, a minute is allowed to pass in 
order to ensure that the polymer is fixed to the hair, and then the head of hair is 
rinsed. 

5 It is found that the wet hair can be combed out very easily (the comb slips 5 

readily through the hair), the hair is very soft, supple and easy to handle, and can be 
set in waves very easfly. After drying and when the dry hair is being set, it is also 
found that the head' of hair can be combed out easily. The hair is full of life and easy 
to manage. 

10 . EXAMPLE A2 , 

Anionic shampoo 
Modified alkanolamide disodium sulphosuccinate 

semi-ester (sold commercially under the tradename 
"Monomate DHL 50" 15 g 

15 Sodium lauryl-ether-sulphate, condensed with 2.2 mols ,c 

of ethylene oxide 15 g 10 

Polymer prepared according to Example la 1 g 

Water, q.s.p. * 100 £ 

pH=7.8 * 
20 EXAMPLE A3 

Anionic shampoo 

Sodium lauryl-ether-sulphate condensed with 22 

mols of ethylene oxide 12 g 

Copra diethanolamide 4 g 

25 Polymer according to Example Va L5 g 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order of 1,000,000, 
sold commercially under the Registered 
Trade Mark "Gafquat 755" by GAP Corp. 0.3 g 

30 Water, q.s.p. 100 R 

pH=7.5 * 

EXAMPLE A4 

Anionic shampoo 

Sodium myristyl-ether-sulphate, condensed with 2.5 
35 mols of ethylene oxide 5 g 35 

Sodium lauryl-ether-sulphate, condensed with 2.2 

mols of ethylene oxide 1 « 

Polymer according to Example IVa if 
Watery. m g 

EXAMPLE A5 

Anionic shampoo 

Triethanolamine lauryl sulphate 10 g 

Monoethanolamide of copra fatty acids 1.5 g 

45 Hydrolysate of proteins derived from collagen 

containing 80% of active materials, sold 
commercially under the Registered Trade Mark 
•Hydropro 220" by "Stepan" Chemicals 5 g 

CA S? 1 ^ 1 according to Example Ila 2 * 

Water^p. m \ 

, h ™ e effect of the shampoos A2 to A4 is similar to that of the shamnoo Al. The 
2dtE hak harden™" Condlt20n of dama S ed hair b ? makfn * Ares stronger 

55 „ . . . EXAMPLE A6 55 

Non-ionic shampoo 

R^H0H-<^ ?7 O~.[-CH,-CH0H--CH 2 ~O~]3. fi -H 14 g 
R=mixture of decyl and dodecyl radicals 
, Polymer according to Example la 2 5 g 

60 Lactic acid, q.s.p. pH=5 fin 

Water, q.s.p. 100 g ou 



40 



45 



50 



...... EXAMPLE A7 

ISon-ionic shampoo 

Dimethyl-hydroxymethyl-cetyl ammonium chloride 
Polymer prepared according to Example la 
Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order of 1,000,000 
sold commercially under the Registered Trade 
Mark "Gafquat 755" by General Aniline and 
Film Corp. 1 
Lactic acid, q.s.p. pH 3 
Water, q.s.p. 

vr • • t. EXAMPLE A8 

Non-ionic shampoo 

R-CHOH-CH^-0-[--CH s _CHOH-CH 2 _0-] 8 ,_H 
R=rnixture of nonyl to dodecyl 
Dimetnyl-hydroxyethyl-cetyl-ammonium chloride 
C 12 H 25 0-[CH 2 ~CH-oL ]4 _ H 
■ I 
CH 2 OH 
Polymer of Example Va 

Lactic acid, q.s.p. pH 5 
Water, q.s.p. , 

VT . . EXAMPLE A9 

Non-ionic shampoo 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 
Lauryl diethanolamide , 
Polymer according to Example la 
, Polymer according to Example Ha 
Lactic acid, q.s.p. pH 4.5 
Water, q.s.p. 

XT . EXAMPLE A10 

Non-ionic shampoo 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 
C 12 H«0— [CH*-CH— O— H 

CH 2 OH 
Lauryl diethanolamide 
Polymer according to Example IVa 

Lactic acid, q.s.p. pH 3 
Water, q.s.p. 

to . . , EXAMPLE All 

wavesetting reinforcer. 

The following lotion is prepared: 



12 g 

1-5 g 
1-5 g 



02 g 
100 g 

5 g 

1 g 
5 g 

3g 
100 g 



I 8 
3 g 

03 g 

0.8 g 

100 g 



6g 
4g 



H 8 
2 g 

100 g 



90/10 vinyl acetate/crotonic acid copolymer, 

MW=10,000 
Polymer according to Example la 

^Aimno-Z-methyl-propane-l^-diol, q.s.p. P H 7 

Ethanol, q.s.p. 50 c strength 
Dyes tuff 
Perfume 
Water, q.s.p. 



2.5 g 
0J g 



0.01 g 
02 g 
100 ml 



25 
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EXAMPLE A12 • 
,Wavesetting reinforcer for greasy hair ' 
The following lotion is prepared : 

* Polymer according to Example la 0.3 g 

5 90/10 vinyl acetate/crotonic acid copolymer 5 

MW=50,000 2.5 g 
60/40 vinylpyrrolidbne)/vinyl acetate copolymer 

(viscosity 33 centipoises as a 5 % solution i 

, 1 in ethanol at 25 °C.) , 0.5 g 

10 2-Ammo-2-memyl-propane-diol ) q.s.p. pH 7 10 

Ethanol, q.s.p. 50° strength 

, DyestutI 0.01 g 

Perfume 02 g 

S-Carboxymethylcysteine (to counteract seborrhoea) 0.7 g 

15 Water, q.s.p. < 100 ml 15 

The lotions of Examples All and A12 can be applied to wet hair which is 
. towelled dry, after shampooing and before being wound up in order to set it in waves. 

It is found that wet hair can be combed out easily. After the hair has been wound 
up in order to set it in waves, it is found that the hair has more life, is softer and is 
20 slightly more glossy. The set stays in for a considerably longer period. 20 

EXAMPLE A13 

Lotion for "brushing" (shaping) 

The following lotion is prepared: 

Polymer according to Example la 0.5 g 

Ethanol, q.s.p. 50° strength 25 
Dyes tuff 0.01 g 

Perfume , 02 g 

Water, q.s.p. 100 ml 

This lotion is applied to wet hair which has been towelled dry after shampooing. 
30 1 The head of hair is shaped by means of a brush whilst drying the hair by mea ns of 30 
a hand-held drier. 

It is found that the brush passes (through the hair) very easily and that the set 
stays in for a long time. It is also found that the hair is glossier and softer. 

EXAMPLE A14 

35 Rinse (rinsed lotion) for fine soft hair. 35 

The following lotion is prepared: 

30/70% cetyl/stearyl alcohol, oxyethyleneated to the 
extent of 33%, sold commercially under the 
Ats Registered Trade Mark 

40 "Sipol Wax AO" by "Sinnova" 1.5 g 40 

Dimethyl-distearyl-ammonium chloride, sold 

commercially under the Registered Trade Mark 

"Arquad 2HT 75" by "Armour" 1.5 g 

R — CHOH — CH Z — O— [-CHs-^CHOH—CH^-O— ] 3 ^ — H l g 
45 R=mixture of noyl to dodecyl 45 

Polymer according to Example Ila 2 g 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order of 1,000,000 
sold commercially under the Registered Trade 
50 Mark "Gafquat 755" by General Aniline & c rt 

Film Corp. 05 g 

Hydroxyethyi-cellulose 0.9 g 

Maleic acid, q.s.p. pH 8 
Water, q.s.p. 100 g 

55 This lotion is applied to wet hair which has been towelled dry after shampooing, 55 

the lotion is left in place for 5 minutes, and then the hair is rinsed. 



1,494,915 



It is found that wet hair can be combed out very easily After the hair has been 
set m waves and dried, it is full of life, easy to managelnd gloss£ 

Settin* lotion. EXAMPLE A15 

The following lotion is prepared : 

Polymer according to Example Va 0 5b 1 

Silicone oil * , * 

Hydroxyethyl-cellulose f 
Ethanol < «», *, 

Water, q^p. « *, 

is fa^ft l° r - ^ i S ^ pp J ied 10 wet hair - "n* hair » set and then dried. It 
found * e ha,r 18 M of life and slightly harder and stays in place plrfe:uy. 

Setting gel. . EXAMPLE A16 

Polymer according to Example la i E 

Hydroxyethyl-cellulose ? % 

Sflicone Oil nil 

Ethanol °i 8 

Perfume n ?° 1111 

Water, q Ap . O'jg J 

stays?;^ atsss;iagi ,B * d ,0 dry hai * il msures 481 set 

c _ . , . EXAMPLE A17 

structuring lotion, with no rinsing. 



Dimethylol-ethylene-thiourea of the formula 
I > 



O^ON 



0.5 g 



Polymer according to Example la 05 e 

Phosphoric acid, q.s.p. pH 3 
Water, q.s.p. * 100 ml 

shamlooini 0 ^ k l PpHed •* ^ which beeo wwhed and towelled dry after 
SSZtiUfe Sfee^XI 68, * " f0Und ** when wet > * e & - 

bodyl^b^^^^ ^ ^ " 8,0SSy ^ fuU ° f * p0S — 

a < •« , EXAMPLE A 18 

c, , . EXAMPLE A19 

Structuring lotion, applied with rinsing. 

Dimethylol-ethylene-thiourea, of the formula 



N 0yr 



1 g 



Polymer accordmg to Example la i 0 

Phosphoric acid, q.s.p. pH 3 6 

Water, q.s.p. M P H , nn t 

^ ^ 100 ml 
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This lotion is applied to clean wet hair. It is left in position for 10 minutes and 
then the hair is rinsed. . 

The hair feels soft and can be combed out easily. 

After the hair has been set in waves and dried, the comb passes easily through 
5 the hair which is glossy, full of life and bulky. ~ 5 

EXAMPLE A20 

An equally good result is obtained when, in the above ,lotion, the polymer accord- 
ing to Example la is replaced by the polymer according to Example Ha. 

EXAMPLES A21— A22 ' * 

10 Wavesetting lotion for hair which has been rendered sensitive. 10 

A21. An aqueous solution of the compound prepared in Example Id, containing 
1% of active material and 0.5% NaCl and adjusted to pH 7 by means of citric acid, is 
prepared. 

It is applied to bleached hair. The hair is set in waves and dried. 
15 The hair is hardened and full of life; it feels silky and is easy to comb out 15 

■ • . i 

A22. An aqueous solution of the compound prepared in Example Ic, containing 
1% of active material and 1.5% NI^Cl and adjusted to pH 5 by means of lactic acid, 
is prepared. It is applied to bleached hair. The hair is set in waves and dried. The hair 
is hardened. It is elastic and glossy. It feels silky and is easy to comb out 

20 EXAMPLE A23 20 

Treatment lotion, applied with, rinsing. 

25 ml of the following solution 1 are applied to clean wet hair : 

Polymer according to Example lb 1,5 g 

Citric acid, q.s.p. pH 5 

23 Water, q.s.p. 100 g 25 

The solution is left in position for. 5 minutes and the hair is rinsed. The hair 
feels soft and can be combed out easily. The hair is now set in waves and dried. The 
dry hair can be combed out easily. It is glossy and full of life. 

EXAMPLE A24 

30 The same result is obtained by replacing 1.5 g of polymer according to Example 30 

lb by 1 g of polymer according to Example Ilia. 

EXAMPLE A25 
Structuring lotion, applied without rinsing. 

Dimemylol^thylene-thiourea, of the formula 



35 



/ CH 2 0H 
N C%0H 



0.6 g 35 



Polymer according to Example nib 0.5 g 

Phosphoric acid, q.s.p. pH 3 
Water, q.s.p. * 100 g 

The mixture is applied to hair which has been washed and towelled dry, before 
40 setting it m waves. The hair can be combed out easily and feels silky. It is now set in 40 
waves and dried. 

The hair is glossy, full of life, elastic and bulky. It feels silky and is easy to comb 

out 

EXAMPLE A26 

45 The same result is obtained if the polymer according to Example mb is replaced 45 

by the polymer according to Example IVb. 



EXAMPLE A27 
structuring lotion, applied without rinsing. , 

Dimethylol-ethylene-thiourea, of the formula 1 



/ CH 2 0H 
C«2— < . 



Polymer according to Example Via i 0 

Hydrochloric acid, G.s.p. P H 3 8 
Water, q.s.p. ■ ■ 



1.5 g 

♦ 

100 g 



left «! dry It is 

andfedssoftandsilky.Iti SlSe t^ 15 » «* « 

The dry hair can be combed out easily; it is glossy, full of life and bulky. 



10 g 



a * * * EXAMPLE A28 

Anionic shampoo. , 

Anionic shampoo. 

Monoethanolamide lauryl sulphate 

Monoemanolamides of copra fatty acids i s * 

Polymer according to Example Ic ? f 

Lactic acid, q.s.p, pH 12 g 

Water, q.s.p. ^ g 

A . . ■ EXAMPLE A29 

Anionic shampoo. 

Oxyethyleneated sodium lauryl-ether-sulphat€ containing 

2.2 mols of ethylene oxide 6 * 

Triemanolamine lauryl sulphate a | 

Diethanolamides of copra fatty acids 3 I 

Polymer according to Example IHa 15a 

Lactic add, q.s.p. pH 7.6 g 

Water, q.s.p. , 1Q0 g 

a * • • EXAMPLE A30 

Anionic shampoo. 

«JKB3rtf ft^i«2jR as sir 

Anionic shampoo. EXAMPLE A31 

Oxyethyleneated I monoemanolamine lauryl-emer-sulphate, 8 
containing 2 mols of ethylene oxide 9 <? 

Dietfaanolamide of copra fatty acids 3 5s 

Hydrolysate of proteins derived from collagen, 

conteining 80% of active materials, sold under the 

Registered Trade Mark of "Hydropro 220" bv 

Stepan Chemicals * 3 

Polymer according to Example IVb if 
Lactic acid, q.s.p. P H 7.5 

Water, q.s.p. 10Q g 

A . . . EXAMPLE A32 

Anionic shampoo. 



,17 ■ , 1,494,915 17 

EXAMPLE A33 
■ Non-ionic shampoo. , 
' Q 2H 23 0 — [ — C 2 H 3 0(CH 2 OH)— ] n — H 6 g 

n represents an average statistical value of 
5 , „„ approximately 4 5 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 6 g 

Carboxylic acid derivative of the imidazole of the formula 

, , ' ^ch 2 -coohq 

J I CHy— CH 2 — 0 — CH 2 COOKa 4a 

10 Polymer according to Example mb 1 g \q 

Lactic add, q.s.p. pH 5 
Water, q.s.p. 100 g 

EXAMPLE ' A34 

Same composition as the shampoo of Example A33, except that the polymer 
15 . mb is replaced by the polymer ic. 15 

EXAMPLE A35 

Same composition as the shampoo A33, except that the polymer nib is replaced 
by the polymer Dla. ' ' 

EXAMPLE A36 

20 Non-ionic shampoo. 20 
Oxyethyleneated lauryl alcohol containing 12 mols of 

ethvlene oxide 1 10 g 

Monoethanolamides of copra fatty acids 1.5 g 

Lauryl-di-methyl-arriine-oxide ' 1 3 g 

25 . Polymer according to Example Via 0.5 g 25 
, Lactic acidy q.s.p. pH 33 

Water, q.s.p. 100 g 

EXAMPLE A37 

Same composition as the shampoo A36, except that the polymer according to 
30 Example Via is replaced by the polymer according to Example IVb. 30 

EXAMPLE A38 
Ci^^O — [ — C 2 H 3 0(CH 2 0H) — ] a — H 5 g 

n represents an average statistical value of 
approximately 4. 

35 R-^OH^^^-0-[.-^ 2 ^ io g 35 

R=mixture of C 9 — C l2 alkyl radicals and 
n represents an average statistical value of 

approximately 3.5. 
Polymer according to Example mb 1.5 g 

40 Lactic acid, q.s.p. pH 5 ~ 40 

Water, q.s.p, 100 g 

EXAMPLE A39 

Same composition as the shampoo of Example A38, except that the polymer 
- according to Example mb is replaced by the polymer according to Example IVb. 

45 The effect of the shampoos according to Examples A3 3 — A39 is similar to that 45 

of the shampoos according to Examples A6— -A10. 
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Example A40 
Structuring lotion, applied without rinsing. 

Dimethylolethylene thiourea of formula: 



18- 



■I* 



,cs 



Polymer of Example VII 
Phosphoric acid q.s.p. 
Water q.s.p. 



0.5 g 



0.6 g 
pH3 
100 cm 5 



tj™ ^l S -i l0ti °? \^ d . 10 washe <* and dried hair after shampooing and before set- 
ting. While wet, the hair is easy to comb out and feels silky. 

After setting and drying, the hair is shiny and full of life and soft to the touch. 

T . e . . Example A41 

Lotion for increasing the volume of sensitive hair applied with rinsing. 



Sodium acetate 
Polymer of Example DC 
Phosphoric acid q.s.p. 
Water q.s.p. 



2g 

2g 
pH 8 
100 cm s 



easa y Th,S l0d ° n iS t6 WCt h3ir " 7116 hair is t0 ±e touch and comfe s out 

fuu tfSSS St* 3 * 8, a comb passes ea% * e hair wbich is *** 

Structuring lotion applied with rinsing!^ 6 M2 



Dimethylolethylene thiourea 
Polymer of Example VII 
Polymer of Example VIII 
Phosphoric acid q.slp 
Water q.s.p. 



lg 

0\5 g 
0.4 g, 
pH 3 
100 cm 3 



rinse? 15 ^ * 10 WCt **' U is lefc for 10 ****** °n the hair and then 

Afer^rin^S. H U " d 10 ^ S °J C to * e touch combs out easily, 
full tf£ J3h5 bul drymg 3 C ° mb paSSCS ^ Wr which is shiny, 

Non-ionic shampoo. Example A43 

Polymer of Example la , c 

Nad !-5 g 

Lactic acid q.s. P . * f 

drymg, me hair is full of Itfe, Kg^t and COmb ' n * ° Ut rf Wt **. ^ 

v • . , Example A44 

Non-ionic shampoo for sensitive hair 

R ^ H °,?I^ H ^^ IT g 

Polymer of Example la 0 g g 
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Polymer having the recurring units : » ■ 

1 i 

0 



10 



I 

— H W — CH 2 — CH 2 — C — N H— C — CH2 — CH2 — 
\ / \ / 

prepared by the condensation of piperazine 

and piperazine bis-acrylamide (as described , 
in British Application No. 54983/72: 5 
Serial No. 1416454) 1 3 g 

HN — (CH 2 — CH 2 — 0) S H 

/ 

N 

HN — (CH* — CH.„ — 0) r H 

Lactic acid q.s.p. p H 3.5 10 

Water q.s.p. 100 ml 

On being applied to sensitive hair, this shampoo, which has a dear appearance, 
gives an abundant foam which is soft and which can readily be removed on rinsing. 
The hair can be combed out without Idifficulty and after drying it possesses body 
15 and vitality while at the same time remaining soft and easy to manipulate. 15 

Example A45 
Non-ionic shampoo for sensitive hair. 

* 

C ia H M 0— [C3H,0(CH s OH)] 4 H 17 g 

Polymer of Example IVa 1.8 g 

20 ■ Lauryl diethanolamide 3 g 20 

• ' ' . 0.8 1 

Lactic acid q.s.p. pH 5 

Water q.s.p. 100 ml 

On being applied to sensitive hair, this shampoo, which has a dear appearance, 
25 gives an abundant and agreeable foam which enables one to improve the combing 25 
out of the wet hair. After drying the hair is soft, shiny and full of life while remain- 
ing manageable. 

Example A46 
Wave-setting rcinforcer for greasy hair. 

50 90/10 Vinylacetate/crotonic acid copolymer of 30 

molecular weight 25,000 2.5 g 
60/40 yinylpyrrolidone/vinylacetate copolymer 
(viscosity 33 centipoises as a 5% solution 

35 in ethanol at 25 e C.) 05 g 

Polymer of Example VII o!'3 g . 35 

S-carboxymethylcysteine (anti-seborrheic agent) 07 g 

Triethanolamine q.s.p. " p H g.g 

Ethylalcohol 10 ml 

Water q.s.p. 10 o ml 

40 This lotion is applied to moistened and dried hair after shampooing and before 40 

• rolling on setting rollers. 

It was found that the wet hair was easy to comb out. 

After rolling on setting rollers the hair was found to be more vital softer and 
slightly more glossy. The hold of the set was considerably improved. 
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Wave-setting reinforcex for greasy bahT*** M7 

90/10 vinylacetate/crotonic acid copolymer of 

molecular weight 70,000 
60/40 yinylpyrrolidone/vinylacetate copolymer 

(viscosity 4 cps as a 5 % solution in ethanol at 

Polymer of Example VII 1 
Triethanolamine q.s.p 
Ethyl alcohol 
Water q.s.p, 

1UU mi 

i*g -2h£^^ has ^ wetted and dri* after shampoo- 

roner^tThK^^ mo ? After winding on setting 

Hold of the set ^cSS^SSX * "** "* more » ^ 

Wave-setting reinforcer for greasy ha*** 1 ' 16 M8 



26 



2.5 g 



0.5 g 
03 g 
pH 7 
10 ml 
100 ml 



90/10 vinylacetate/crotonic acid copolymer of 

molecular weight 50,000 
60/40 vinylpyrroh'done/vinylacetate copolymer 

?25° S Q ^ 3S 8 5% S ° hti0n 111 elhano1 
Polymer of Example IX 
Triemanolamine q.s.p 
Ethyl alcohol 
Water q.s.p, 



2.5 g 



0.5 g 
0.3 g 
pH 7 
10 ml 
100 ml 



ing JKfiSUS^M?* hM »« - *« after shampoo- 

1^^^^^^^ tf* Ending on setting 

hold of the set was considerably imJSwdL ^ m0re S 105 ^- ^ 

. . , Example A49 

reinforcer for dyed greasy hair. 

90/10 vinyl acetate/crotonic add copolymer of 

60/4C l vmylpyrrolidone/vinyl acetate copolymer 

37 ^ 38 8 5% 801,111011 &■ 
Polymer of Example la 

Dimethyl hydroxymethyl cetylammomum chloride 

Hydrochloric acid qj.p. 
Ethyl alcohol 
Water q A p. 



2-5 g 



0.5 g 
0.5 g 
0.1 g 
0.5 g 
pH 8 
50 ml 
100 ml 



Structuring lotion without rinsing. 



Example A50 



Dimethylolethylene thiourea 
Polymer of Example 10 
Phosphoric acid q.s.p. 
Water q.s.p. 



0.5 g 
0.6 g 
pH 3 
100 ml 
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This lotion is applied to hair which has been washed and dried after shampoo- 
ing and before setting. It was found the wet hair combed out easily and was soft to 
the touch. 

After setting and drying, the hair is shiny and full of life. It possesses body and 
5 is soft to the touch. , 5 

Example A51 

Rinsing lotion for fine, soft hair. 

"Vaseline" (Registered Trade Mark) oil ' 7.5 g 

Dimethyl distearyl ammonium chloride 1 g lf 

10 R— O— [C s H 3 0(CHiOH)]oH ' '* u 

(R=C 10 — C u alkyl) 3.75 g 

C 12 H 23 0— [C 2 H 3 0(CH a OH)] 4 H 3.75 g 
Polymer of Example IX 2 g 

Quaternary copolymer of polyvinylpyrrolidone having 

15 1 a molecular weight of the order of 1,000,000 

sold under the trade name "Gafquat 755" 2.5 g 

Citric acid q.s.p. , pH 3 

Water q.s.p. 100 g ' 

This solution is applied to hair which has been wetted and dried after shampoo- 
20 ing; after allowing it to act on the hair for 5 minutes the hair is rinsed. The wet hair 2C 

was found to comb out very well. 

After setting and drying, the hair is full of life, easy to handle and shiny. 

Example A52 

Anionic shampoo. 

25 Triethanolamine lauryl sulphate 25 

(40% active material) 30 g 

Diemanolamine of the fatty acids of copra 1.5 g 

Polymer of Example la (100% active material) 1 g 

Polymer having the recurring units: 

30 — [Y— CHar-CHOH— CHj — ] where Y represents 31 

/ \ 

— if I — or — N— 
<b 2 



<!h. 



a — O — CH 2 — CH 2 — OH 0.5 g 

me two groups being present statistically 

Distilled water q.s.p. 100 g 

About 10 cm 3 of this clear solution is applied to the head of hair previously 
35 moistened. It is massaged gendy and then rinsed with water for a further application. 35 
This time it is massaged vigorously to obtain an abundant foam. The foam is allowed 
to remain for 1 minute to assure the fixing of the polymer to the hair and is then 
rinsed. 

It is found that it is very easy to comb out the wet hair, the hair is very soft, 
40 supple and malleable and setting can be carried out very easily. After drying, the hair 40 
is equally easy to comb out The hair is full of life but easy to manage. 

Example A53 

Cationic shampoo 

Tetradecyltrimethylammonium bromide 75 g 
* 5 Lauryl alcohol oxyethylenated with 12 mols of 45 

ethylene oxide per mol of alcohol 50 g 

Polymer of Example la 5 g 
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Polymer possessing recurring units : , 

— [Y-CH 2 — CHOH~CH 2 ~] where Y represents 
/-A 



22 * 



or — N — 

I 

CH 2 



20 



25 



CH 2 — O— CHs-CH^H 5 g 1 

ftPSg aad * S -P- ' pH 5-5.! 

Disolled water q&p. 1000 g 5 

hair KiKSi?* h I* 10 ^ hait - Ate massaging it in, the 

S Dat TSJSSJ . tbea 8 u ec ? nd quant1 ^ of ^P 00 is a PP^- The head 
<* nair is massaged vigorously to obtain an abundant foam and this is then rinsed 

supp/e and f °m3leable S ^dTetrinf j? n «* ? 6 hair fe ^ 10 
during the drvW hUSS g ° be "l 1 "* 1 out vel y After drying and 

and ety to SSJe. " * C ° mb ° Ut hair - ^ *>* « Ml If life 

WHAT WE CLAIM IS:— 1 

- 

of wim ethylene dSminlfc^^^^^ or a mmure there- 

agent'^epS^^ 8 * ^ °^ of claims 1 to 3 in which the crosslink** 

Unking tStSlSfc^W f*" to which * e cr °- 
polyamino-polyamMe! °* 5 t0 02 10x1 per 31111,16 B rou P of the 

amount 1rom0& O S r 0? g ™i C !S a l , - in Which S 6 funking agent is used in an 
8 A »Z . j. 1 per 8,11,116 8«>up of the polyammo^polvamide. 
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9. A method according' to claim 8, in which a 10% ( by weight solution of tie 
- crosslinked polymer in water, at 25 °C, possesses a viscosity of 20 to 50 centipoises. 
' 10. A method according to any one of the preceding claims in which the bis- 
primary amine is ethylene-diamine or hexamemylene-diamine. 
\\ 11. A method according to any one of claims 1 to 9 in which the bis-secondary 
amine is piperazine. 

12.. A method according to any one of the preceding claims in which the poly- 
amino-polyamide consists essentially of recurring units of the formula: 



10 wherein R represents : 10 

"\-. -(CH,) 4 -, 



15 



30 



35 



40 



— CH 2 — CH 2 — NH — CH a — CH 2 — NH — CH 2 — CH 2 — , 
— CH— CH t — NH— CH^-CH,— NH-CH S -CH— 



—01—0(2 CH 2 — CH — 

N — 0)2-0)2-/ J 15 



I 



and 2 represents: 

in an amount of 50 to 100 mol %, the radical of the formula: 

— NH — |— (CH 2 ) X — NH — j — (II) 

wherein x is 2 and n is 2 or 3 or x is 3 and n is 2\ and in an amount of 0 to 50 mol 
20 %, the radical of the formula (II) in which x is 2 and n is 1 or 20 

/ \ 



or in an amount of 0 to 20 mol %, the radical of the formula : 

— NH — (CH 2 ) 0 — NH — 



25 13. A method according to any one of claims 1 to 12 in which the polyamino- 25 

polyamide is a polycondensation product of adipic add and diethylenetriamine. 

14. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is. a polycondensation product of adipic acid and a mixture of diethylene- 
triamine and piperazine. 

15. A method according to any one of claims 1 to 12 in which the polyamino- 30 
polyamide is a polycondensation product of adipic acid and triemylene-tetramine, 

16. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of the product of reaction of methyl itacon- 
ate and ethylene-diamine, with diethyiene-triamine. 

17. A method according to any one of claims 1 to 12 in which the polyamino- 35 
polyamide is a polycondensation product of the product of reaction of methyl acrylate 
and ethylene-diamine, with diethyiene-triamine. 

18. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of the reaction of methyl methacrylate and 
emylene-diamine, with diethyiene-triamine. * 40 

19. A method according to any one of the preceding claims in which the cross- 
linked polymer has been alkylated with an epoxide. 
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t5Sf Sf 1 10 c,aim 19 in whkh 1116 * '**»* 

™w; h,f£ th ° d ^ rdi ?8 L M any one of claims 1 to 18 in which the cross-linked 
P oI ym?r has been alkylated by an ethylenically unsaturated compound. 

Darit^iS ° da " 0r ^ to ^y. one ° f * e P^edmgdaims inwmchmecom- 5 
S ag^t! am0n,Cj cati0nic ' ^Photeric or zwitter-ionic surface- 

23. A method according to any one of the preceding claims in which the com- 
position contains a hair strengthening agent. ' 

10 nositin fa f„l C °f 06 ? ^ of ^ e P recedin S claims in which the com- 10 

position is m the form of a solution, a dispersion, a gel, a cream or an aerosol 

position^sTpHlmmfto"?!: 0 * ° f fc ^ " whkfa com - 

15 3 to 8 6 ' A mCth0d aCC ° rding t0 * ta 25 in which composition has a pH of from 

27. A method according to any one of the preceding claims in which the cross- ^ 

^fc^r 656 " 1 ^ 1116 c T?° S1 ? 0n in «» ™£ fron^Jto 5% by wdght 
„„, f 8 ;. A me * od according to claim 27 in which the cross-linked polymer is pre- 
sent m the composition m an amount from 0.3 to 1.3% by weight P 

A m ? thod according to any one of the preceding claims in which the com- 20 
position contains a water-soluble electrolyte. 

sium^umt Sim^uS^rK * "*■*■*«- 

25 an anL^ f^OlT 5% by^. 29 « 3 ° h ^ * P— - „ 

32. A method according to any one of claims 29 to 31 in which the vrriaht rarin 
of electrotyte to polymer in the composition is from 0 ifl to ifl * 
34 A according to claim 1 substantially as hereinbefore described. 

30 E4s aFkS™ 1 * 11 * t0 daim 1 SUbStantia11 ^ 38 described 10 «V ^ of 

J. A. KEMP & CO, 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, 
London, WC1R 5EU. 



ii«.c, ^? aoumampton Buildings 
which copies may be obtained 



